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(57) ABSTRACT 

In a bus system With a loW-poWer phase, in Which bus 
members are in a state of reduced current consumption and 
leave this state When the bus lines (1, 2) are active for a 
longer period than a predetermined time interval, the func 
tion of the bus in the loW-poWer phase is monitored in that 
a ?rst participant (3) cyclically transmits at least one pulse 

(86) PCT NO_; PCT/[B01/02698 on the bus during the loW-poWer phase, Which pulse has a 
duration that is shorter than the predetermined time interval 

(30) Foreign Application Priority Data and is received and evaluated at least by a second bus 
member (4) for the purpose of monitoring the bus lines (1, 
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BUS SYSTEM WITH LINE CONTROL DURING 
THE LOW-POWER PHASE 

[0001] The invention relates to a bus system With a 
loW-poWer phase, in Which bus members are in a state of 
reduced current consumption and leave this state When the 
bus lines are active for a longer period than a predetermined 
time interval. Such bus systems Which may be, for example, 
a CAN bus, are knoWn. LoW-poWer phases are provided for 
the purpose of reducing the current consumption of the bus 
members during inactive periods of time. This is particularly 
useful in mobile vehicles having a limited energy supply. 

[0002] In knoWn solutions, the bus members remain in the 
loW-poWer phase until there is active transmission on the bus 
during a time interval that eXceeds a predetermined time 
interval, Which is a kind of Wake-up time. When this 
predetermined time of the active state of the bus is eXceeded, 
the bus members leave the loW-poWer phase and change 
over to the operating state in Which they can transmit or 
receive data to or from the bus. Such an implementation of 
the loW-poWer phase is knoWn, for eXample, from the 
transceivers, types PCA 82 C 252, TJA 1053 and TJA 1054 
of Philips. 

[0003] It is often desirable, also during such a loW-poWer 
phase, to monitor the state of the bus and to check particu 
larly Whether the bus further operates correctly or Whether 
the bus lines are interrupted. This is not possible in the state 
of the art. 

[0004] It is therefore an object of the invention to imple 
ment the above-mentioned bus system in such a Way that the 
function of the bus can also be monitored during the 
loW-poWer phase. 

[0005] For a bus system of the type described in the 
opening paragraph, this object is solved in that a ?rst 
participant cyclically transmits at least one pulse on the bus 
during a loW-poWer phase, Which pulse has a duration that 
is shorter than the predetermined time interval and is 
received and evaluated at least by a second bus member for 
the purpose of monitoring the bus lines. 

[0006] Monitoring the state of the bus Will thus also 
become possible during a loW-poWer phase in that a par 
ticipant supplies at least one pulse during such a loW-poWer 
phase to the data bus in a cyclically repetitive manner, in 
Which the duration of this pulse or these pulses should be 
chosen to be such that it is shorter than the predetermined 
time interval. As a result, the “normal” bus members are not 
Woken up by these pulses because these pulses have a 
shorter duration than the predetermined time interval, While 
the bus members do not leave the loW-poWer phase until 
after one or more pulses having a duration that exceeds this 
time interval appear on the bus. 

[0007] At least one further bus member is provided, Which 
monitors the bus lines also during a loW-poWer phase. This 
monitoring may be performed in a cyclic rhythm. If this 
second bus member cyclically receives this pulse during a 
loW-poWer phase, this means that the bus functions ?aW 
lessly. If this pulse is no longer received by the second bus 
member, there is a bus failure. 

[0008] To check the function of the bus during a loW 
poWer phase, only the ?rst and the second bus member must 
be Woken up cyclically so as to supply or receive the pulse. 
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Other bus members may remain in the loW-poWer phase. 
Nevertheless, a cyclic testing of the function of the bus is 
possible in this Way, also in the loW-poWer phase. 

[0009] In an embodiment of the invention as de?ned in 
claim 2, the second bus member may advantageously supply 
an alarm signal When it ?nds out during a loW-poWer phase 
that the pulse Which is sent by the ?rst bus member and 
normally appears cyclically fails to occur, Which alarm 
signal signaliZes to, for eXample, the bus members involved 
that the function of the bus is disturbed. This is suitable for 
use in, for eXample, motor vehicles in Which the bus system 
is tested simultaneously via alarm installations that are 
cross-linked via this bus system and in Which the alarm is 
also triggered When the bus system is disturbed, for 
eXample, due to manipulation of the bus lines. 

[0010] To obtain a saving of energy also for the ?rst bus 
member transmitting the pulse during the loW-poWer phase, 
a further embodiment of the invention as de?ned in claim 3 
ensures that the bus member is normally in the loW-poWer 
phase and, for transmitting the cyclic pulse, is Woken up in 
this cycle by a Watchdog circuit. 

[0011] In accordance With a further embodiment of the 
invention as de?ned in claim 6, this also holds for the second 
bus member Which evaluates the cyclically transmitted pulse 
and is advantageously Woken up cyclically by means of a 
Watchdog circuit for evaluating the pulse. Here again, an 
essential part of the advantages of energy saving of the 
loW-poWer phase is preserved. 

[0012] These and other aspects of the invention are appar 
ent from and Will be elucidated With reference to the 
embodiments described hereinafter. 

[0013] In the draWing, 

[0014] the FIGURE is a block diagram of a CAN bus, With 
a ?rst participant 3 and a second participant 4. 

[0015] Further participants (not shoWn) are connected to 
the CAN bus Which comprises lines 1 and 2. These partici 
pants, likeWise as the ?rst participant 3 and the second 
participant 4, transmit their data on the tWo lines 1 and 2 of 
the CAN bus differentially, i.e. a bit to be transmitted is 
dominantly transmitted on the bus in such a Way that the 
potential of, for eXample, line 1 is increased and that of line 
2 is decreased. The mode of operation and the protocol of 
such a CAN bus are laid doWn in ISO speci?cation 11898. 

[0016] KnoWn solutions for saving energy provide a loW 
poWer phase to Which the bus members can be set. The bus 
members Wake up from this loW-poWer phase only When a 
dominant signal appears on the bus lines 1 and 2 for a period 
of time Which is longer than a predetermined time interval. 

[0017] When the bus members are in the loW-poWer 
phase, the prior-art solutions do not provide a possibility of 
testing the function of the bus and the bus lines 1 and 2 
because all bus members are inactive. 

[0018] HoWever, for given applications in motor vehicles, 
it is desirable to permanently monitor the bus function. This 
is desirable, for eXample, for alarm installations in motor 
vehicles Which are cross-linked through this bus. 

[0019] According to the invention, a ?rst bus member 3 is 
provided, Which transmits at least one pulse during the 
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loW-poWer phases in a cyclically repetitive rhythm and With 
a duration Which is shorter than the predetermined time 
interval. 

[0020] Furthermore, at least a second bus member 4 is 
provided, Which tests in the same cyclically repetitive 
rhythm Whether it receives this pulse transmitted by the ?rst 
bus member 3. If this is the case, the bus operates ?awlessly. 
HoWever, if the bus member 4 does not receive this pulse, 
the CAN bus eXhibits a function failure and the second bus 
member 4 can trigger an alarm accordingly. 

[0021] The function of the ?rst bus member 3 and the 
second bus member 4 Will hereinafter be elucidated With 
reference to the block diagram. 

[0022] The block diagram shoWs that the ?rst bus member 
3 comprises a transceiver 5 Which establishes the connection 
With the lines 1 and 2 of the CAN bus and can receive or 
transmit data from and to this bus. 

[0023] A microcontroller 6 having a Watchdog function is 
coupled to the transceiver 5. The microcontroller 6 controls 
the transceiver and treats, for eXample, the bus protocol of 
the CAN bus. According to the invention, hoWever, a 
Watchdog function is also integrated in the microcontroller 
6, in Which Watchdog function the ?rst bus member 3 is 
“Woken up” in cyclic intervals When the ?rst bus member 3 
and the CAN bus are in a loW-poWer phase, and Which 
causes the transceiver 5 to transmit a pulse on the lines 1 and 
2 of the CAN bus. It should be noted that this pulse must 
have a shorter duration than the predetermined time interval 
in Which the bus members in the loW-poWer phase are 
“Woken up” in the dominant bus so that they can leave the 
loW-poWer phase. 
[0024] The Watchdog circuit in the microcontroller 6 thus 
ensures that a pulse is dominantly transmitted on the lines 1 
and 2 of the CAN bus in a cyclically repetitive manner by 
means of the transceiver, Which pulse has such a duration 
that the other bus members are not Woken up. This particu 
larly applies to further bus members (not shoWn) Which do 
not monitor this pulse. 

[0025] According to the invention, the bus system com 
prises the second bus member 4 Which comprises a trans 
ceiver 7 coupled to the tWo lines 1 and 2 of the CAN bus. 
The transceiver 7 is controlled by a microcontroller 8 in 
Which a Watchdog function is also integrated. 

[0026] The second bus member 4 further comprises a ?rst 
comparator 9 Which compares the potential of the second 
bus line 2 With a ?rst reference potential Ref1. A second 
comparator 10 compares the potential of the ?rst bus line 1 
With a second reference potential Ref2. 

[0027] When a bit is dominantly transmitted on the tWo 
data bus lines 1 and 2, the potential of the bus line 1 eXceeds 
the second reference potential Ref2 during this period, and 
the second comparator 10 supplies a corresponding output 
signal. In the case of a bit dominantly transmitted on the bus 
line 2, and due to the potential decrease of this line, the 
comparator 9 supplies a signal in a corresponding manner 
When the potential of this line falls beloW the ?rst reference 
potential Ref1. 

[0028] In the case of a normal function of the data bus, 
both comparators 9 and 10 should thus supply a signal as 
long as a bit is dominantly transmitted on the data bus. For 
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the error evaluation according to the invention, the tWo 
output signals of the comparators 9 and 10 are combined by 
means of an OR-gate 11 Whose output signal is applied to the 
microcontroller 8 of the second bus member 4. 

[0029] The microcontroller 8 evaluates the output signal 
of the OR-gate 11 in the cycle described above, in Which the 
?rst bus member 3 transmits a pulse on the bus lines 1 and 
2 in a loW-poWer phase. It is in this cycle that both the 
comparator 9 and the comparator 10 should supply an output 
signal in the case of a ?aWless function of the CAN bus, 
Which output signal is applied via the OR-gate 11 to the 
microcontroller 8 and is evaluated by this microcontroller. 

[0030] In the embodiment, the combination of the tWo 
output signals of the comparators 9 and 10 of the OR-gate 
11 is based on the assumption that it is suf?cient When one 
of the bus lines 1 or 2 of the CAN bus performs ?aWlessly 
because a bus function is still ensured in this case. Conse 
quently, the microcontroller 8 Will perform the evaluation in 
such a Way that the bus is assumed to function ?aWlessly 
When already one of the tWo comparators 9 or 10 supplies an 
output signal. 

[0031] HoWever, if the microcontroller 8 determines, in 
the cycle described above, that it does not receive a signal 
from the OR-gate 11, neither the bus line 1 nor the bus line 
2 has received the pulse transmitted by the ?rst bus member 
3. Consequently, there is a bus disturbance. In this case, the 
microcontroller 8 of the second bus member 4 may advan 
tageously trigger an alarm. 

[0032] By means of the bus system according to the 
invention, the function of the bus and the bus lines 1 and 2 
is thus monitored also in a loW-poWer phase. To this end, 
only the ?rst bus member 3 and the second bus member 4 
must cyclically leave the loW-poWer phase for a short period 
of time. All other bus members may remain in the loW 
poWer phase also during these cyclic test phases. 

[0033] In spite of the possible monitoring of the function 
of the bus in its loW-poWer phase, most bus members do not 
need to be “Woken up”. Also the bus members 3 and 4 can 
stay in their loW-poWer phase for a long time, dependent on 
their application, and should only be cyclically Woken up for 
the test phase. The cycle time results from the required speed 
of reaction to cable manipulations. 

1. A bus system With a loW-poWer phase, in Which bus 
members are in a state of reduced current consumption and 
leave this state When the bus lines (1, 2) are active for a 
longer period than a predetermined time interval, in Which 
a ?rst participant (3) cyclically transmits at least one pulse 
on the bus during a loW-poWer phase, Which pulse has a 
duration that is shorter than the predetermined time interval 
and is received and evaluated at least by a second bus 
member (4) for the purpose of monitoring the bus lines (1, 
2). 

2. A bus system as claimed in claim 1, characteriZed in 
that the second bus member (4) evaluating the pulse cycli 
cally transmitted on the bus during a loW-poWer phase 
supplies an alarm signal When it does not receive the pulse 
at least during one cycle. 

3. A bus system as claimed in claim 1, characteriZed in 
that, for transmitting the pulse, the ?rst bus member (4) 
transmitting the pulse during a loW-poWer phase is cyclically 
Woken up, preferably by means of a Watchdog circuit 
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4. A bus system as claimed in claim 1, characterized in 
that the bus system is a CAN bus. 

5. A bus system as claimed in claim 4, characterized in 
that the pulse cyclically transmitted on the bus during a 
loW-poWer phase is transmitted on both bus lines (1, 2). 

6. A bus system as claimed in claims 1 and 5, character 
iZed in that the second bus member (4) evaluating the pulse 
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cyclically transmitted on the bus during a loW-poWer phase 
cyclically evaluates both bus lines (1, 2) by means of tWo 
comparators (9, 10) and a Watchdog circuit (8), and supplies 
an alarm signal When the pulse cyclically transmitted on the 
bus during a loW-poWer phase does not appear on the tWo 
bus lines (1, 2). 


